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{bstract — The dynamic_eccentricity analysis of the rotor due to the

[unbalanced electromagnetic force with rotor position is presented in this

paper. The dynamic response of the rotor is examined by the structural

; Finite Element \_Icflmd (FEM) coupled with the cle_cir()_limgnctit‘ FEM in

.lrmlsicnl”sl_al.c solved in a :_itcp_b}‘ step pl‘()C‘l‘d_ul“‘L‘ with respect to time.
INTRODUCTION

Switched Reluctance Motor (SRM) drives are being used
1 domestic - and " industrialapplications. The increased
application is due to on advantages over competitive motors
in‘manufacturing. reliability and robustness as well as lifetime
Cand high-speed operation. In spite of their advantages, the
‘vibration and the emitted acoustic noise set limits to their use
for commercial applications!The 'noise  and vibration is
il gcnératcd by the interaction of the e]écl:‘dmagnclic force and
the mechanical siructure [1-2]:

FhL radial forces cause the dcfommuon of the stator and

the separation of the rotor from the stator bore center. These
dynamic  radial
electromagnetic force as a function of position. As a motor

elastic  vibrations _d[L due to the
has a manufacturing error such as unbalanced air-gap. the
ceeentricity causes the unbalanced 'magnetic force that rotates
at motor speed. Then, the unbalanced magnetic pull increases

ithe eceentricity of the! rotor in' rotating ™ speed.  which

| deteriorate the performance of SRM |3]. Therefore, in order

to monitor the rotational speed vibration and predict the initial

Leccentricity itis mgmsan 'to predict the dynamic [uspomc |

caused by the lmbaldnud Jeetr om'wncm. force.

This paper deals with the prediction of the d\namlc_'

_Il.bp()l'l‘»l. produced by ‘the. unbalanced magnetic force, which
basgd on  the mcdnnmal PLM
'Llcctlom'wnem FEM of time steppnw

ANALYS_ES MODEL_ A'ND' PROCEDURE"

I|n> papcn pl oposu thu plowdure ot d\mm]c response of
i mml for SRM with aid of the structural and echtroma"netlc D

‘D FEM in transient state. For the transient analysis of the |/

differential equation of a rotor vibrating systems, a numerical
approach must be used. In this study. the well-known Houbolt

combined i with

arim.changw QI_‘I.LIL_.I\I‘ !

algorithm used. The structural  finite . element Matriy

“acting on the rotm poie ‘which is 50]ved by a step by & Istep

procedure with respect to time. The transient magnetic force

is calculated by Maxwell stress tensor, The overall dnal\m{
procedure is showed ln Fig/ 1. F {121 plt‘SC]'Ilb thL results of

the rotor dynamic’ lCSpO]lSL when ‘the static nmumtlc torceh
and the centrifugal force duc to the un[mlanu. mass d‘.tm(,
the rotor pole are loaded on HIL rotor,
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Fig, 1 Amlysis Procedure
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Fig 2 Displacement of Rotor Center
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